We investigated the relation between metabolic syndrome and whole body reaction time. We used data for 169 men with metabolic syndrome and 398 men without. Metabolic syndrome was defi ned by a new criteria developed in Japan. Whole body reaction time was also measured by THP-15 (Sakai, Tokyo, Japan). Whole body reaction time in men with metabolic syndrome was signifi cantly longer than without the syndrome. In addition, the clinical impact of dyslipidemia and body mass index (BMI) was also noted. Longer whole body reaction time was noted in Japanese men with metabolic syndrome.
Introduction
We have reported that lower oxygen uptake at ventilatory threshold and lower muscle strength per body weight were characteristic in subjects with metabolic syndrome. For preventing life-style related diseases, the level of maximal oxygen uptake and muscle strength was recommended in the Exercise and Physical Activity Reference Quantity for Health Promotion 2006 (EPARQ2006) by the Ministry of Health, Labor and Welfare of Japan. However, in relation to other types of physical fi tness i.e. agility, there are no studies that focused on reductions in mortality or the prevention of lifestyle-related diseases, and an optimal level has not been defi ned. In addition, although it is reported that neuropathy which may affect agility is caused by type 2 diabetes mellitus and hyper triglyceridemia, the relation between metabolic syndrome and agility still remains to be investigated.
In this study, to investigate the relation between metabolic syndrome and agility using the criteria developed in Japan, we measured whole body reaction time which is one of the common parameters of agility in subjects with metabolic syndrome and compared it with those without the syndrome.
Methods
We used data for 169 men (49.9±10.6 years) with metabolic syndrome and 398 men (48.6±12.4 years) without the syndrome with written informed consent.
T h e a n t h r o p o m e t r i c m e a s u r e m e n t s w e r e performed by using the following parameters such as height, body weight, body mass index (BMI) and waist circumference. BMI was calculated by weight/[height] 2 (kg/m 2 ). Waist circumference was measured at the umbilical level.
Metabolic syndrome was defi ned, among men with a waist circumference in excess of 85 cm, as having 2 or more components from the following: 1) Dyslipidemia: triglycerides 150 mg/dl and/or HDL cholesterol<40 mg/dl, 2) High blood pressure: blood pressure 130/85 mmHg, 3) Impaired glucose tolerance: fasting plasma glucose 110 mg/dl (2005) .
Whole body reaction time was measured by using THP-15 (Sakai, Tokyo, Japan) (Figure 1) as follows. Subjects stood still with a posture to be able to change immediately and concentrated their attention on a lamp. When the lamp was lit, the subjects jumped as quickly as possible. The average reaction 
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Results
Whole body reaction time in subjects with m e t a b o l i c s y n d r o m e ( 0 . 4 0 0 ± 0 . 0 7 2 s e c ) w a s signifi cantly longer than those without the syndrome (0.390±0.076 sec) after adjusting for age (p (0.390±0.076 sec) after adjusting for age (p (0.390±0.076 sec) after adjusting for age ( =0.0022) and BMI (p=0.0498) by covariance analysis (Table 1) . However, after adjusting for both age and BMI, whole body reaction time in subjects with metabolic syndrome was similar to those without the syndrome.
We then analyzed the groups with and without each component of metabolic syndrome i.e. waist circumference, dyslipidemia, high blood pressure and impaired glucose tolerance ( Table 1) . Based on the comparison of whole body reaction time adjusting for age, in subjects with dyslipidemia (n=284), whole body reaction time was signifi cantly longer (0.396±0.071 sec) than those without dyslipidemia (n=283) (0.390±0.078 sec) (p (n=283) (0.390±0.078 sec) (p (n=283) (0.390±0.078 sec) ( =0.0032). In turn, after adjusting for BMI or after adjusting for both age and BMI, the difference of whole body reaction time between men with and without dyslipidemia was not at a signifi cant level. In addition, there was no signifi cant difference between men with and without each component, i.e. abdominal obesity, high blood pressure and impaired glucose tolerance after adjusting for age, BMI, and both age and BMI.
Discussion
This is the fi rst report of the relation between whole body reaction time and metabolic syndrome using criteria in Japan and longer whole body reaction time was noted in subjects with the syndrome. Drory, et al., (1999) reported that they evaluated subjects with hyper triglyceridemia without other causes of neuropathy and found mild signs of an asymptomatic motor and/or sensory and/or autonomic axonal polyneuropathy. Kassem, et al., (2005) also reported that hypertriglyceridemia is associated with early peripheral neuropathy. In addition, we previously reported on lower leg strength per body weight and higher BMI in men with metabolic syndrome than in those without the syndrome. In this study, longer whole body reaction time was observed in subjects with metabolic syndrome and clinical signifi cance of dyslipidemia and BMI on whole body reaction time in subjects with metabolic syndrome was also noted. Neuropathy caused by dyslipidemia and lower leg strength per body weight may be one of the possible mechanisms. Kassem, et al., (2005) investigated the correlation between hypertriglyceridemia and peripheral neuropathy by using an electroneurographic study. They reported that abnormalities in longer nerves of the lower extremities were observed and alterations of myelin sheaths in the sural nerve might affect parameters.
Mean ± SD BMI: body mass index
Potential limitations still remain in this study. First, our study was cross sectional, not longitudinal. S e c o n d , w e c o u l d n o t a c c u r a t e l y p r o v e t h e mechanism of the relationship between whole body reaction time and metabolic syndrome. Third, although increased reaction time was reported in subjects with type 2 diabetes (Richerson, et al., 2005) , we could not fi nd the difference of whole body reaction time between men with and without impaired glucose tolerance. The difference between the defi nition of impaired glucose tolerance in metabolic syndrome (fasting plasma glucose 110 mg/dl) and that of type 2 diabetes mellitus (fasting plasma glucose 126 mg/dl) may affect the results. In conclusion, longer whole body reaction time was noted in Japanese men with metabolic syndrome. Further studies are needed to prove the clinical signifi cance of longer whole body reaction time on metabolic syndrome.
